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FUNCTION: Provides Azimuth guidance RF beam to Orbiter.

FATIURE MODE: Erronecus AZ guidance RF is radiated to Orbiter from Shelter.

CADUSE(S): A Shelter IRJ -(AZ subsystem) fails due to piece part electrical
failure. The IRJ’s which can cause this failure mxde (05-25W-00004) are
listed below, with IRU Designator No., IRJ P/N, and IRJ Name:

IXJ No.: IXJ P/N: 1RJ Name:
140 501808 Transmitter, Azimsth/TME
160 501825  Power Supply
322 517076 Panel, Entrance, Signal
324 517079 Cables, Interconn, Interior (inside Shelter)
325 517081 Harmess, Rack
430 517082 Cantrol Maitor
519 513479 Digital Unit, Azimsth
521 511219 Antemna, Azimrth
550 502332 Field Monitor Circuits, Azimgth/IME
630 501771 Scamner, Azimth
640 502541 Assy, Wavequide (Az)
707 513888 Radcome, Azimrth
710 517080 Cables, Interconn, External (to/from Shelter)
863 513455 Panel, Entrance, Power
864 513456 Assy, Filter Box
920 518007 Assy, RF (Switching)
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EFFECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICIE

(3/B) ErrOneca.LsRFmtputfrmtnePRIShater, kut PRI RF guidance is
immediately (within one secord) replaced by RF quidance from the B/U
Shelter. However, redurdancy nas been lost, and the next failure (if in
B/U Shelter) will cause less of good RF guidancs.

(C) Not applicable.

(D) No effect beyond mamentary (less than one secord) erronecus AZ RF
guidance signals at the Orbiter. Fossible less of crew/vehicle after
second failure (loss of PRI ard B/U) due to less of good AZ RF guidance
signals at the Orbiter. ‘ :

DISTOSTION AND RATIONALE:
(a) DESI&N (B) TEST (C) INSPECTION (D) FATIURE HISTORY (E) OPFERATICNAL USE

The design evolved frum a timely ard in—depth internal design review
process culminating in an cptimm reliability/maj.ntainability/perfcmance
erd—iten product. The design review process included stdies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worstc cas2
shidies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA-CSD PR, R, FCA, e ad
certification process.

(B)= TEST
The MSELS program consists of an equipment confidence muild-up approach

starting from 100% screening of carponents (turm-in and ervirormental
test). Ervirommental testing of SRU’s and 100% tmperamre/vibratim
rests at the IRJ and equipment rack-level. '
In plamt ATP for fircticonal performance verification amd workmanship will
bepe.rfcrmdarﬂwitmﬁsedbycsn, NASA ard DCAS on all IRJs ard acain at
system level.

Site testing amd certification will be performed on each system after
jnstallation. Anrmual flight tests are conducted to demonstrate contirmed
systen compatibility.

Ground Turnarerd Test - Verify operation of the MSBIS Ground Station
prior to each Orbiter lamding. :
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(C) - INSFECTION
Receiving Inspection _
Receiving inspection verifies all incaming parts amd materials, including
the performance of visual ard dimensional examinatiens. All electrical,
rechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspection as required by contract.

Assembly/Installation . :
211 detailed inspections are plammed cut by the methodization depariment
for all new builds, spares and repairs for the MSBLS Prugrams.
Inspection points are designated to permit inspection before the
applicable portions of the assembly beccame inaccessible and prior to the
next assermbly operation.

Critical Procesces

211 processes and certifications are monitored and verified by
inspection. The critical processes are soldering, conformal coating,
torguing and boresiting, application of adhesives/sealants ard
application of chemical film.

. Testing

211 parts of the ATP are cbserved ard verified by QA.

Handling/Packaging

211 parts ard assemblies are protected from darage or contamination from
the point of receiving inspection to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair units. QA audits
conferrance to this procedure in accordance with its intermal audit
schedule, and all areas are considered urder contirmuous audit by QA with
respect to material handling. The maintenance of electrostatic discharge
prevention methods is verified by QA through pericdic audits. All
narcware items are packaged and protected according to contract
requiremerts ard are verified by inspection. Evidence of inspecticn of
packaging is recorded on the applicable shipping docament.

(D)= Failure History
all field ard flight failure were reviewed. The failures identified
occurred in circuitry identical to the current hardware configuration;
MSBLS-GS ard MSBIS-JR are included. There have been 7 failures which
resulted in erronecus cutpat. There were 3 transmitter failures, 1
intermittent waveguide switch problem, 1 waveguide which had RF leakage,
and 2 out of sync/out of balance antenna problems. EXTonecus CUtpeat
failures typically are detected at system power up, and generally do not
. occur during system operation. Since the MSELS Grourd Station at all
Shuttle landing sites are powered up daily beginning 4 or 5 days prior to
a mission, ard again 4 hours before a larding, an errcnecus output
failure most likely would be detected and corrected before a Shuttle
larding.
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OPERATTICNAL, USE

For lower ceilings (8,000 to 10,000 feet) or night cperaticns, redundant
MSBLS (single fault tolerance) is required for night larding an a
concrete ruway. MSBLS is also mandatory for daylight landings cn the
lakebed with reduced ceilings, but is not required to be redundant.
Decrbit is not attempted if the ceiling is less than 8,000 feet to ensure
gocd visipility at low altitde. If radar tracking data (available at
Ecwards, KSC, and Northrop anly) ard groud commications are available,
the MCC can attempt to resolve a MSELS dilemma. Remote control operators
are trained to evaluate system health ard reccgnize probable failure
modes from the Remote Control Unit Display. The Remote Control Operators
will verify the back-up switching transition has occurred properly or
rake action to force the system into back-up. The Remote Control Unit
Display is menitered to determire a malfuncticn and advise the chain of
camard on the status. '
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